We construct a flux-limited sample of 135 candidate z ∼ 1 Lyα emitters (LAEs) from Galaxy Evolution Explorer (GALEX ) grism data using a new data cube search method. These LAEs have luminosities comparable to those at high redshifts and lie within a 7 Gyr gap present in existing LAE samples. We use archival and newly obtained optical spectra to verify the UV redshifts of these LAEs. We use the combination of the GALEX UV spectra, optical spectra, and X-ray imaging data to estimate the active galactic nucleus (AGN) fraction and its dependence on Lyα luminosity. We remove the AGNs and compute the luminosity function (LF) from 60 z ∼ 1 LAE galaxies. We find that the best fit LF implies a luminosity density increase by a factor of ∼1.5 from z ∼ 0.3 to z ∼ 1 and ∼ 20 from z ∼ 1 to z ∼ 2. We find a z ∼ 1 volumetric Lyα escape fraction of 0.7 ± 0.4%.
INTRODUCTION
Lyα emitters (LAEs) have the potential to be a powerful cosmological probe. The evolution of their number density at z 7 offers the opportunity to constrain the opacity of the intergalactic medium (IGM) and the timing of cosmic reionization (e.g., Stark et al. 2011) . Their clustering properties may be able to constrain efficiently the expansion history of the universe (e.g., Hill et al. 2008; Greig et al. 2013) . Furthermore, at the highest redshifts (z > 6) Lyα is the only emission line that we can detect from the ground, making it the only probe of the internal structure of these galaxies. However, to use LAEs as probes of the high-redshift universe, we must first understand their physical properties.
The Lyα line is resonantly scattered by neutral hydrogen, making its flux and line profile notoriously hard to interpret (e.g., Neufeld 1991; Kunth et al. 2003; Finkelstein et al. 2007; Schaerer & Verhamme 2008; Ostlin et al. 2009 ). For example, unlike rest-frame UV continuum observations, one cannot merely apply a dust extinction correction to obtain an estimate of the star formation rate (SFR). Thus, constraints on the Lyα escape fraction must be empirically measured. Furthermore, ob-servational studies are required to determine which physical properties facilitate the escape of Lyα emission.
Due to the limited resources in the UV, most observational studies have focused on constraining the physical properties of z ∼ 2 − 3 LAEs, where the Lyα line moves into the optical. Detailed analysis of the host galaxies is difficult at these high redshifts, and different groups have come to drastically different conclusions about them (e.g., compare Hu et al. 1998; Nilsson et al. 2007; Gawiser et al. 2007 to Lai et al. 2008; Kornei et al. 2010) . Furthermore, at these redshifts Lyα emission may be significantly altered by the intervening IGM. For example, based on hydro-simulations, Laursen et al. (2011) find that only ∼ 70%, 26%, and 20% of Lyα photons are transmitted through the IGM at z ∼ 3.5, 5.8, and 6.5, respectively. To make progress, we need to study lowerredshift samples where LAEs are bright due to smaller luminosity distances and where LAEs can be integrated into comprehensive studies of galaxies at the same redshifts to understand how LAEs are drawn from the general galaxy population.
Recently, a z ∼ 0.3 LAE sample has been found by searching for emission-line objects in Galaxy Evolution Explorer (GALEX ; Martin et al. 2005 ) FUV pipeline spectra. Since the GALEX grism pipeline only includes objects whose UV continuum magnitudes are bright enough to generate measurable continuum spectra, only a fraction of the emission-line objects are extracted. Thus, this sample's selection process is most analogous to locating LAEs in the high-redshift Lyman break galaxy (LBG) population via spectroscopy (e.g., Shapley et al. 2003) . However, the procedure enables the selection of a substantial sample of z ∼ 0.3 sources, and many papers have investigated their properties (e.g., Deharveng et al. 2008; Finkelstein et al. 2009; Atek et al. 2009; Scarlata et al. 2009; Cowie et al. 2010 Cowie et al. , 2011 . The picture that emerged from the optical followup of the z ∼ 0.3 GALEX sample is that LAEs, when compared to UV-continuum selected galaxies, are relatively young, compact, metal poor, star-forming galaxies (Cowie et al. , 2011 .
However, it is not clear that the properties of these low-redshift (z ∼ 0.3) sources are representative of highredshift LAEs. In particular, LAEs are considerably fainter and much less common at z ∼ 0.3 than they were in the past, with only about 5% of z ∼ 0.3 UV-continuum selected galaxies having rest-frame Lyα equivalent widths (EW r (Lyα)) greater than 20Å, compared with 20% − 25% at z ∼ 3 (Shapley et al. 2003) . The EW r (Lyα) ≥ 20Å requirement is typically used to define high-redshift samples (e.g., Hu et al. 1998 ). The first redshift where LAEs are seen that are comparable in luminosity to high-redshift LAEs is at z ∼ 1. However, only a handful of z ∼ 1 LAEs have GALEX detectable continuum spectra. Thus, we need to remove the pipeline's continuum selection requirement (NUV<22) in order to study a large sample of z ∼ 1 LAEs. This has the additional virtue of producing a purely flux-limited sample that is straightforward to analyze. In Barger, Cowie, & Wold (2012, hereafter, BCW12) , we solved the problem of obtaining a flux-limited sample of z ∼ 1 LAEs for the Chandra Deep Field-South (CDFS). To do this, we converted the multiple GALEX grism images into a three-dimensional (two spatial axes and one wavelength axis) data cube. We then treated the wavelength "slices" as narrowband images in which we searched for emission-line galaxies. Through simulations, we showed that we could recover more than 80% of the sources with f (Lyα) 10 −15 erg cm −2 s −1 , which corresponds to L(Lyα) 10 42.5 erg s −1 at z ∼ 1. By comparing our sample to X-ray data, existing optical spectroscopy, and deep U -band imaging, we determined that nearly all of our 28 new LAEs are real and that the UV spectroscopic redshifts based on the Lyα identifications are reliable. We also determined the fraction of active galactic nuclei (AGNs) in the sample relative to star formers.
In this paper, we apply the data cube search method to all of the deepest GALEX grism fields (CDFS-00, 353 ks; GROTH-00, 291 ks; NGPDWS-00, 165 ks; COSMOS-00, 140 ks), which correspond to some of the most intensively studied regions in the sky. This work provides the first large sample of z = 0.67 − 1.16 LAEs (N=60) that can be used to investigate the physical properties of these galaxies. There are relatively large samples of known LAEs at redshifts of z ∼ 0.3 and z ∼ 2. Thus, a sample of z ∼ 1 LAEs is needed to map the evolution of LAEs over a ∼7 Gyr gap. This redshift regime is where the star-forming properties of galaxies change very rapidly and where the star formation begins to decline. It is a key area for connecting to the high-redshift universe.
In Paper II, we will leverage existing archival spectra and followup optical spectra to constrain their physical properties. In particular, we will study which properties facilitate the escape of Lyα emission and how LAEs are drawn from the overall galaxy population. This will help us understand how the Lyα emission properties of galaxies evolve as we move to higher redshifts and higher Lyα luminosities.
Here we catalog our candidate z ∼ 1 LAE samples in each field and give optical redshifts from both archival and newly obtained observations. With X-ray, UV, and optical data, we determine the false detection rate (cases where the emission line is either not confirmed or is not Lyα) and the AGN contamination rate of our sample.
With the remaining LAEs, we compute the LAE galaxy luminosity function (LF) at z ∼ 1 and use this to investigate the evolution of the Lyα LF and the Lyα escape fraction over the redshift range from z ∼ 0.3 to z ∼ 2. Unless otherwise noted, we give all magnitudes in the AB magnitude system (m AB = 23.9 − 2.5log 10 f ν with f ν in units of µJy). We use a standard H 0 = 70 km s −1
Mpc
−1 , Ω M = 0.3, and Ω Λ = 0.7 cosmology.
CHOICE OF FIELDS
We study the four deepest NUV grism observations: CDFS-00, GROTH-00, NGPDWS-00, and COSMOS-00. The GALEX fields are large (∼ 1 deg 2 ), but in subregions of the fields, there are many objects with optical spectra (CDFS, Vanzella et al. 2008 , Popesso et al. 2009 GROTH, Newman et al. 2012; COSMOS, Lilly et al. 2007 , Trump et al. 2009 ). In subregions, there are also multi-color observations from the HST GOODS (Giavalisco et al. 2004) , CANDELS (Grogin et al. 2011; Koekemoer et al. 2011) , COSMOS (Leauthaud et al. 2007) , and GEMS (Rix et al. 2004) programs that provide the galaxy morphologies and spectral energy distributions from the rest-frame far-UV to the mid-infrared. When corrected for the emission-line contributions using the spectra (Schaerer & de Barros 2009; Atek et al. 2011; Cowie et al. 2011) , the spectral energy densities can be used to compute the ages and extinctions of the galaxies.
Finally, the 4 Ms Chandra image of the CDFS (Alexander et al. 2003; Luo et al. 2008 ) region, along with shallower X-ray observations in the Extended CDFS (Lehmer et al. 2005; Virani et al. 2006) , COS-MOS ), GROTH (Laird et al. 2009 ), and NGPDWS (Kenter et al. 2005 ) fields, can be used to identify AGNs. AGNs may also be identified using the UV grism spectra obtained with GALEX and the optical spectra, but the X-rays provide a valuable cross-check, where they are available.
GALEX NUV LAES
3.1. Catalog Extraction As described in BCW12, we converted multiple GALEX NUV grism images into a three-dimensional (two spatial axes and one wavelength axis) data cube. Each background subtracted data cube consists of thirty 20Å narrowband slices covering a wavelength range of 2030 to 2630Å and a 50 ′ ×50 ′ field of view. We used SExtractor (Bertin & Arnouts 1996) to identify all 4σ sources within the cube and then visually inspected each source and its spectrum (1-D and 2-D) to eliminate objects that were artifacts. Applying the data cube search produced 40 CDFS, 41 GROTH, 35 NGPDWS, and 19 COSMOS objects for a full Lyα selected candidate sample of 135 (see Table 1 ). In Figure 1 (a), we show the extracted 1-D spectrum for GALEX033100-273020 to illustrate the quality of our GALEX spectra. BCW12 performed this routine on the deepest NUV grism field (CDFS-00). To verify the BCW12 sample of 28 LAE candidates, we have independently searched the CDFS cube for emission-line sources. We found 27 of the 28 objects that were identified by BCW12, and we found 12 new objects. Approximately half of these new LAE candidates are close to the field's 80% completeness flux threshold (see Section 3.3) and were probably missed due to their faintness. The other half are relatively bright and were probably mis-classified as data cube artifacts, such as the remaining edge effects from brighter objects. The BCW12 LAE candidate missed by this search (GALEX033124-275625) is real and has a consistent optical redshift. This LAE was eliminated in the visual inspection phase of our search due to its proximity to a UV-bright star. We include this missed LAE in all subsequent analysis. To date, we have confirmed the UV redshifts of 92% (11 out of 12) of the newly discovered CDFS LAEs with optical follow-up spectra. ′′ slit and a wavelength coverage of 5300Å. The high spectral resolution is necessary to distinguish the [OII]λ3727 doublet structure. The observations were not generally taken at parallactic angle, since the position angle was determined by the mask orientation. Each ∼30 min exposure was broken into three subsets, with the objects stepped along the slit by 1.5 ′′ in each direction. The raw two-dimensional spectra were reduced and extracted using the procedure described in Cowie et al. (1996) . In Figure 1 (b), we show the optical spectrum for GALEX033100-273020 to illustrate the quality of our DEIMOS spectra. We used the remaining space available in our MOS masks to observe a control sample, a UV-continuum selected sample without detected Lyα that have the same luminosities and are expected, based on their colors, to lie in the same redshift interval as our primary LAE sample. In Paper II, we will use the control sample to determine how the LAE galaxies are drawn from the general galaxy population.
We observed our southern and equatorial fields (COS-MOS and CDFS) with the Robert Stobie Spectrograph (RSS; Burgh et al. 2003) on SALT from 2011 to 2013. The observations were made with the pg1300 grating with the grating angle adjusted to ensure spectral coverage of lines redward of [NeV] . This gives a resolution of ∼ 4Å with a 1.5 ′′ slit and a wavelength coverage of 2000Å. We observed each target for ∼30 min. The raw two-dimensional spectra were reduced and extracted using the IRAF packages LONGSLIT and APEXTRACT.
Catalog Completeness
To determine the limitations of our multi-field catalogs and to compute the LAE galaxy LF, we have developed a simulation to determine the completeness of recovery versus flux. For each field, we added 1000 simulated emitters uniformly within the field's data cube. We did not model morphology or size difference, since nearly all emitters are unresolved at the spatial (∼ 6 ′′ ) and spectral resolution (∼ 25Å) of the GALEX grism data. We then ran our standard selection procedure and found the number of recovered objects. We independently performed the above procedure ten times, giving a total of 10,000 input sources. In Table 1 , we list the flux threshold above which each field is greater than 80% complete. As expected, the completeness limit scales as the inverse square root of the exposure time. Below this threshold, the completeness of our sample rapidly declines (see Figure 2) .
Catalogs of LAE Candidates by Field
In Tables 4-7 , we list all of the LAE candidates in the CDFS, GROTH, NGPDWS, and COSMOS fields ordered by redshift. In Column 1, we give the GALEX name; in Columns 2 and 3, the J2000 right ascension and declination based on NUV position; in Columns 4 and 5, the NUV and FUV AB magnitudes; in Column 6, the redshift from the GALEX UV spectrum; in Column 7, the logarithm of the Lyα luminosity; in Column 8, the rest-frame EW r (Lyα) with 1σ errors; in Column 9, the logarithm of the X-ray flux; in Column 10 , the UV classified AGNs; in Columns 11 and 12, the J2000 right ascension and declination based on optical position; in Column 13, the offset between the optical to UV positions; in Column 14, the optical redshift; and in Column 15 the optically classified AGNs.
We measured NUV and FUV AB magnitudes from the archival GALEX background subtracted intensity maps (Morrissey et al. 2007 ). We first determined the magnitudes within 8
′′ diameter apertures centered on each of the emitter positions. To correct for flux that falls outside our apertures, we measured the offset between 8 ′′ aperture magnitudes and GALEX pipeline total magnitudes for all bright cataloged objects (20-23 mag range) within our fields. We determined the median offset for each field and applied these to the magnitudes listed in Columns 4 and 5. All objects are bright in the NUV when compared to their FUV magnitudes. In some cases, we measure negative FUV fluxes. For these cases, we list the magnitude corresponding to the absolute value of the flux with a minus sign in front to indicate that the flux was negative.
We corrected our one-dimensional NUV spectra for Galactic extinction assuming a Fitzpatrick (1999) From these extinction corrected spectra, we measured the redshifts, the Lyα fluxes, and the line widths using a two step process. First, we fit a 140Å rest-frame region around the Lyα line with a Gaussian and a sloped continuum (see Figure 1 (a)). A downhill simplex optimization routine was used to χ 2 fit the five free parameters (continuum level and slope plus Gaussian center, width, and area). We used the results of this fitting process to eliminate the two continuum parameters and as a starting point for the second step. In the second step, we used the IDL MPFIT procedures of Markwardt (2009) to χ 2 fit the remaining three Gaussian parameters. We also employed the same fitting routine but with only a flat continuum (one continuum free parameter instead of two). We find that our results are not significantly affected by this model assumption. With the best-fit redshifts and Lyα fluxes, we calculated Lyα luminosities. When available, we used the more precise optical redshift rather than the UV redshift to calculate the Lyα luminosities. We list the UV redshifts and Lyα luminosities in Columns 6 and 7.
The rest-frame EW r (Lyα) measured on the spectra are quite uncertain due to the very faint UV continuum. We obtained a more accurate rest-frame EW by dividing the measured Lyα flux by the continuum flux measured from the broadband NUV image. It is these rest-frame EWs that are given in Column 8. In Section 5, we investigate the z ∼ 1 rest-frame EW distribution.
We made a classification of whether the emitter was an AGN based on the presence of either broad or highexcitation emission lines in its UV or optical spectra or on the presence of an X-ray counterpart. Candidate X-ray counterparts were identified by matching all Xray sources within a 6 ′′ radius from the data cube position. We then manually inspected the matches to reject false counterparts. We list the X-ray flux of each identified counterpart in Column 9. The X-ray luminosity threshold of 10 42 erg s −1 that is usually used to define AGN activity (Hornschemeier et al. 2001; Barger et al. 2002; Szokoly et al. 2004) corresponds to an X-ray flux of 10 −15.3 erg cm −2 s −1 for our z > 0.67 sample. All X-ray detected sources exceed this luminosity threshold, and we hereafter consider these sources to be AGNs. In Column 10, we list sources classified as AGNs based on the presence of broad or high-excitation emission lines in their UV spectrum (see, e.g., Cowie et al. 2010 ). Our candidate star-forming galaxy sample will still contain some remaining AGNs, so we used the optical spectra to make a final determination of whether a galaxy is, in fact, star-forming. In Column 15, we identify optical AGNs based on the presence of either detectable [NeV] or broad Balmer or MgIIλ2798 emission lines in the optical spectra.
We obtained optical redshifts for 122 of our 135 candidate LAEs. We found that 15 optical redshifts did not match the measured UV redshifts. For these objects, the Lyα luminosity and the rest-frame EW r (Lyα) fields are left blank in Columns 7 and 8. These sources are either spurious, stars, or strong CIVλ1549 emitters. For example, we found three LAE candidates in our COSMOS-00 field to be z ∼ 0.35 CIVλ1549 emitters. We indicate these objects by showing their optical redshift in parentheses or by setting their optical redshift and type to 'star' in Columns 14 and 15. Additionally, we observed 4 candidate LAEs with Keck DEIMOS without recovering an optical redshift. We indicate these objects by setting their optical redshifts to 'no z' in Column 14. For the purpose of computing the LF, we retain the NUV brightest 'no z' source (GALEX033045-274506), which has two nearby untargeted potential optical counterparts. The remaining 'no z' candidate LAEs have relatively faint NUV counterparts and may be spurious. Given the spatial resolution of our data cubes (∼ 6 ′′ ), we find that a total of five 'no z' and non-matching redshift sources have potential alternative optical counterparts. We list these '[alt]' sources in the Table 4-7 notes. Overall, we exclude 18 optically unconfirmed LAE candidates in the following discussion and in the construction of the z ∼ 1 Lyα LF.
Excluding these 18, we are left with a sample of 117 LAEs. We classified 57 of these sources as UV, X-ray, or optical AGN. This establishes an AGN fraction (f AGN ) of 49%±8% for our sample. After we exclude UV identified AGNs, our f AGN drops to 41%±8%. When performing the optical spectroscopic followup, we preferentially targeted LAEs that were not classified as UV or X-ray AGNs. With this policy, we obtained optical redshifts for 98% (59 out of 60) of our LAE galaxies but only 89% (51 out of 57) of our AGNs. We found that 9 of the 37 LAEs classified as X-ray AGNs were already classified as AGNs based on their UV spectra. We observed 19 LAEs classified as X-ray AGNs with Keck DEIMOS. Only 3 of these X-ray AGNs were not classified as optical AGNs.
As a cross check to our sample's AGN fraction of 49%±8%, we only consider LAEs within deep X-ray fields and re-compute the AGN fraction. There are 79 candidate LAEs within deep X-ray fields; we classified 44 (or 56%±10%) as AGNs. This is not significantly different our sample-wide AGN contamination. In Figure 3 , we show that the AGN fraction increases with Lyα luminosity (similar trends have been noted by Cowie et al. 2010 and Møller 2011) . Breaking each sample into 5 luminosity bins from log L Lyα = 42.5 to 43.4 (used below in the Lyα LF computation) and requiring EW r (Lyα) ≥ 20Å, we find that the AGN fraction increases from 6% to 71% for the full GALEX data cube sample and from 13% to 83% for the deep X-ray subsample. Given this small but systematic difference, we derive the Lyα LF for our full LAE galaxy sample and for the subsample limited to regions with deep X-ray data to determine the effect, if any, on our results.
In common with other low-redshift samples, our AGN fraction is high compared to the AGN fractions quoted for higher redshift samples. (Note that many of the low-redshift samples quote AGN fractions that exclude sources known to be AGNs based on the UV spectra; our AGN fraction includes these sources.) However, it is essential to emphasize that the AGN fraction is strongly dependent on the luminosity range. Our LAEs have Lyα luminosities from 10 42.2 to 10 43.6 erg s −1 . As shown in Nilsson & Møller (2011) , the AGN fraction rapidly increases over this range and approaches 100% at Lyα luminosities above 10 43.6 erg s −1 . The high-luminosity LAEs are primarily AGNs, and it is these objects that are included in the GALEX pipeline extractions. Only with the increased sensitivity of the data cube search do we probe faint enough to develop large samples of star-forming LAEs. In Figure 4 (a), we show the LAE redshift versus the NUV magnitudes for our LAE data cube sample (blue diamonds) and for the pipeline LAE sample found by Cowie et al. (2010 Cowie et al. ( , 2011 constrained to the data cubes' 50 ′ ×50 ′ FOVs and redshift range (z = 0.67 − 1.16). We note that there are seven pipeline LAE galaxies listed within the CDFS, GROTH, NGPDWS, and COSMOS fields (see Table 2 in Cowie et al. 2011) . We excluded one pipeline LAE galaxy due to its low redshift z = 0.65, and we excluded two pipeline LAE galaxies because they do not fall within our data cubes' 50 ′ ×50 ′ FOVs. Although not excluded for the purposes of this discussion, if we also require EW r (Lyα) ≥ 20Å, then there are only two LAE galaxies that remain in the pipeline sample. By construction, the GALEX pipeline extractions miss all LAEs fainter than the pipeline magnitude limit of NUV∼ 22 (dashed line in Figure 4(a) ). Objects classified as AGNs in any way have their symbols outlined in red. In Figure  4 (b), we show the LAE redshift versus the Lyα luminosity. Directly below Figures 4(a) and 4(b), we show these Figures again but with all AGNs removed. We find that the AGN fraction reaches 100% at a Lyα luminosity of ∼ 10 43.5 erg s −1 . This is also the Lyα luminosity where the pipeline extraction begins to miss sources. While there is some luminosity overlap between the data cube and pipeline samples, we find that our data cube search is necessary to obtain a large LAE galaxy sample.
LUMINOSITY FUNCTION
We computed the Lyα LF of the combined CDFS, GROTH, NGPDWS, and COSMOS LAE galaxy samples in the redshift range z = 0.67 − 1.16 using the 1/V technique (Felten 1976) . We only included sources that were not classified as AGN in any way and that have EW r (Lyα)≥ 20Å. With these criteria, the sample includes two LAE galaxies, which appeared in the pipeline sample of Cowie et al. (2011, see their Table 2 ). The rest (58) come from our data cube sample and are not found in the GALEX pipeline extractions.
To compute the LF, we divided our Lyα survey into 20 samples (5 samples per field), where the sample j covers a Lyα flux range f 1j ≤ f ≤ f 2j and a solid angle area ω j (the masking of bright sources alters ω j from one GALEX 50 ′ ×50 ′ field to another). For each field, we took the difference between the minimum and maximum observed Lyα flux and divided this into 5 flux bins of equal size (see Table 2 for minimum Lyα flux values and corresponding completeness limits). The sampling rate S j (the fraction of LAE galaxies in the given flux range that were observed) was estimated with our completeness simulations. The effective area of a sample is Ω j = ω j S j . The accessible volume of the i th LAE galaxy in sample j is
where the comoving volume is calculated at the highest and lowest redshifts at which the i th LAE galaxy remains both within sample j's Lyα flux range f 1j ≤ f ≤ f 2j and within the redshift range z = 0.67 − 1.16. The total accessible volume of the i th LAE galaxy is Figure 5 . (a) Derived Lyα luminosity function at z = 0.67 − 1.16 for the LAE galaxies in deep GALEX grism fields (CDFS, GROTH, NGPDWS, and COSMOS) with EWr(Lyα)≥20Å from both the GALEX pipeline and the data cube samples (black circles: open-raw data; solid-corrected for the effects of incompleteness using the results from our Monte Carlo simulations). The black curve indicates the best fit Schechter function assuming a fixed slope of α = −1.6. We find best fit parameters log L⋆ = 43.0 ± 0.2 and log φ⋆ = −4.8 ± 0.3. (b) Same as Figure 5 (a), but with the LAE survey limited to regions with deep X-ray data to ensure a robust AGN classification. Assuming a fixed slope of α = −1.6, we find best fit Schechter parameters log L⋆ = 42.8 ± 0.2 and log φ⋆ = −4.5 ± 0.3. and the Lyα LF in the luminosity range L 1 ≤ L i ≤ L 2 and redshift range z = 0.67 − 1.16 is
In Figure 5 (a), we show our raw LF (black open circles) along with our LF corrected for incompleteness (black solid circles). Error bars are ±1σ Poisson errors. In Table 3 Columns 1, 2, and 3, we list the luminosity bins, the number of LAE galaxies per bin, and the computed luminosity function values corrected for incompleteness. We have tested that these results are not dependent on our method of constructing flux bins. Alternatively, for each field, we generated 5 flux bins of equal size within the range of f thres to the maximum observed Lyα flux, where f thres is the Lyα flux corresponding to 50% completeness (see Figure 2 ). This method reduces the dependence on our completeness simulations but does not significantly change our results.
We may correct for any remaining AGNs in our sample by restricting our field to regions with deep X-ray data. This removes the NGPDWS field and restricts the area of the remaining 50 ′ ×50 ′ GALEX fields but ensures a robust AGN classification. In Figure 5 (b), we show our X-ray data limited LF (black circles). Comparing this LF to the LF computed from the full LAE galaxy sample, we find that all points are consistent within 1σ error bars. We find that our LAE galaxy LF is consistent with the z ∼ 1 LAE galaxy LF computed in BCW12. BCW12 based their LF on ∼ 20 LAE galaxies found in one of the four GALEX fields contained in this study. We have increased the sample size by a factor of three. Furthermore, we have searched for AGNs in the BCW12 LAE galaxy sample (none found) and removed spurious sources (3 BCW12 LAE candidates) with our newly obtained optical spectroscopic data.
DISTRIBUTION OF EQUIVALENT WIDTHS
In Figure 6 , we show our rest-frame EWs versus redshift. Because we have a flux-limited sample, the distribution of these EWs should be directly comparable to narrowband Lyα selected samples at higher redshifts. In Figure 7 (a), we show the distribution of these EWs for the full sample.
The rest-frame EW distribution is normally fit with an exponential function. For the LAE samples, which are truncated below 20Å, the maximum likelihood estimate of the scale length is the mean of the rest-frame EW values minus 20Å. We find a scale length of 80 ± 10Å for In each case, the blue curve shows the exponential distribution computed using a maximum likelihood procedure. The rest-frame scale length is 80±10Å for z ∼ 1, 56±7Å for z = 2.25, and 56±7Å for z = 3.1. (A color version of this figure is available in the online journal.) the full sample, where we computed the error using the parameterized bootstrap method. Separating the sample by luminosity gives a scale length of 91 ± 14Å for sources with logarithmic Lyα luminosities above 42.8 and 68±10Å for those with lower luminosities. This is consistent with the distribution being invariant as a function of Lyα luminosity, as has been found in the higher redshift samples (Ciardullo et al. 2012) .
We compare our sample at z ∼ 1 with a sample at z = 2.25 from Nilsson et al. (2009) (Figure 7(b) ) and a sample at z = 3.1 from Ciardullo et al. (2012) (Figure 7(c) The Ciardullo et al. (2012) analysis emphasizes that differences inherent in the methodology and fitting procedure are important. In particular, comparisons between the present sample, where the line fluxes are computed from the spectra and the continua from the broadband magnitudes, and samples such as the Ciardullo et al. sample, which are based purely on imaging data, can be tricky (e.g., Zheng et al. 2013) . Nevertheless, the present sample appears to indicate that, if there is indeed a narrowing of the rest-frame EW distribution from z = 3 to z = 2, then it has reversed by z = 1.
In Figure 8 , we show the rest-frame EW scale lengths measured from the maximum likelihood procedures for the present sample (black square), the z = 2.25 Nilsson et al. (2009) sample (green triangle), and the z = 2.1 Guaita et al. (2010) , z = 3.1 Ciardullo et al. (2012) , and z = 3.1 Gronwall et al. (2007) samples (blue diamonds; values quoted from Ciardullo et al.) While there may be a drop at z ∼ 2, overall the scale length shows little variation with redshift. This is in sharp contrast to the analysis of Zheng et al. (2013) , who found a redshift evolution of (1+z) 1.7 . The Zheng et al. result appears to be due primarily to their misinterpretation of the scale length given by Cowie et al. (2010) Figure 11 . 1σ, 2σ, and 3σ contours for the z ∼ 1 luminosity function parameters L⋆ and φ⋆ assuming a faint end slope of α = −1.5 (blue) and α = −1.7 (red). The blue, black, and red circles show our best fit Schechter function results for the full LAE galaxy sample assuming α = −1.5 (blue circle), α = −1.6 (black circle), and α = −1.7 (red circle). Regardless of the assumed faint end slope, log L⋆φ⋆ ∼ 38.2. (A color version of this figure is available in the online journal.)
In Figure 9 , we show the dramatic increase in the observed Lyα luminosities to a redshift of z ∼ 1 followed by relatively no luminosity evolution from z ∼ 1 to z ∼ 6. This large luminosity boost was previously noted by Cowie et al. (2011) with a sample of ∼ 5 LAEs at a redshift of z ∼ 1 (see Figure 9 , red diamonds). We have now increased the sample size of z ∼ 1 LAEs to 60 galaxies (see Figure 9 , black circles). Our relatively nearby z ∼ 1 sample will facilitate the study of LAEs with luminosities analogous to high-redshift LAEs. In Paper II, Figure 12 . The product L⋆φ⋆ vs. redshift for the LAE galaxy LFs shown in Figure 5 . The black solid circle shows the product L⋆φ⋆ = 38.2 ± 0.2 from our best fit z ∼ 1 LAE galaxy LF. The black open circle shows the product L⋆φ⋆ = 38.4 ± 0.2 from our fit to the z ∼ 1 LAE galaxy LF limited to regions with deep X-ray data. Both z ∼ 1 fits assume a faint end slope α = −1.6. Error bars are estimated from the published uncertainties in L⋆ and φ⋆.
(A color version of this figure is available in the online journal.) Figure 13 . Sample averaged Lyα escape fractions for all LFs presented in Figure 5 . The black solid circle shows fesc(Lyα) = 0.7% ± 0.4% computed from our best fit z ∼ 1 LF. The black open circle shows fesc(Lyα) = 1.0% ± 0.6% computed from our fitted LF limited to regions with deep X-ray data. Diamonds (from low redshift to high) indicate fesc(Lyα) derived from Cowie et al. (2010) , Ciardullo et al. (2012) , Hayes et al. (2010) , Cassata et al. (2011), and Blanc et al. (2011) . Error bars are estimated from the published uncertainties in L⋆ and φ⋆. The solid and dashed black curves are from Hayes et al. (2011) and Blanc et al. (2011) , respectively, and show the best fit power law to fesc(Lyα) data. The dotted black curve shows the best fit transition model from Blanc et al. (2011) . The calculated points and the selected curves have not been corrected for IGM absorption, which should be negligible at z ∼ 1 and within the 1σ uncertainties at z < 3. (A color version of this figure is available in the online journal.)
we will use the available spectroscopic and imaging data to constrain the properties of our sample and to serve as a baseline for studies of higher redshift LAEs.
In order to quantify the evolution in L ⋆ , we have held the slope α fixed and found the best Schechter (1976) function fit to our data. We assume a slope of α = −1.6, which allows us to compare directly our results to the LAE galaxy LF at z ∼ 0.3 (α = −1.6, log L ⋆ = 41.81 ± 0.09, log φ ⋆ = −3.77 ± 0.08; Cowie et al. 2010) . We obtain log L ⋆ = 43.0 ± 0.2 and log φ ⋆ = −4.8 ± 0.3 (see Figure 5(a) ). Limiting our sample to regions with deep X-ray data, we obtain log L ⋆ = 42.8 ± 0.2 and log φ ⋆ = −4.5 ± 0.3 (see Figure 5(b) ).
Both our L ⋆ (z ∼ 1) values are roughly consistent with L ⋆ values found for LAE galaxy LFs at z ∼ 3 (log L ⋆ = 42.7, Gronwall et al. 2007 ; log L ⋆ = 42.8, Ouchi et al. 2008 ; log L ⋆ = 42.8, Ciardullo et al. 2012 ) and imply an L ⋆ increase by a factor of ∼ 15 from z ∼ 0.3 to z ∼ 1 (from log L ⋆ (z ∼ 0.3) = 41.81 ± 0.09 to log L ⋆ (z ∼ 1) = 43.0 ± 0.2). A large boost in L ⋆ is in agreement with the evolution seen in other LFs tracing star-forming galaxies. Both Hα and UV LFs are found to be dominated by luminosity evolution over the redshift range z ∼ 0.3 − 2. Sobral et al. (2013) investigated Hα LFs and found that L ⋆ (Hα) increases by a factor of 10 from z ∼ 0 to z ∼ 2. Oesch et al. (2010) investigated UV LFs and found that L ⋆ (UV) increases by a factor of ∼ 16 from z ∼ 0 to z ∼ 3.
However, our fitted Schechter parameters indicate a decrease in φ ⋆ from z ∼ 0.3 to z ∼ 1 (from log φ ⋆ (z ∼ 0.3) = −3.77 ± 0.08 to log φ ⋆ (z ∼ 1) = −4.8 ± 0.3). It is only beyond z ∼ 1 that there a significant increase in φ ⋆ . Referring again to other LFs tracing star-forming galaxies, we note that, unlike L ⋆ , φ ⋆ does not increase monotonically over the redshift range z ∼ 0.3 − 2. Within the uncertainties of their measurements, both Sobral et al. (2013, for φ ⋆ (Hα)) and Oesch et al. (2010, for φ ⋆ (UV)) found very little evidence for φ ⋆ evolution from z ∼ 0 to z ∼ 2. As discussed in more detail below, we find that our best fit Schechter functions with higher L ⋆ values tend to have lower φ ⋆ values. Given this issue and the poorly constrained faint end slope, a clearer picture of the evolution of individual Schechter function parameters awaits a z ∼ 1 LAE survey probing lower Lyα luminosities. Such a survey is not possible with currently available telescopes but would allow stronger constraints on the L ⋆ (z ∼ 1) and φ ⋆ (z ∼ 1) values.
In Figure 10 , we compare our z ∼ 1 LF computed from the full LAE galaxy sample to other Lyα luminosity functions in close redshift proximity. We show the fitted Schechter functions as solid lines over the the extent of their observed data points. For the z ∼ 2 Schechter function parameters, the log L ⋆ values range from 42.3 to 43.2, the log φ ⋆ values range from −3.7 to −2.9, and the α values range from −1.7 to −1.5 (see the blue, green, cyan, and magenta lines in Figure 10 ). Due to the differing survey volumes and fitting assumptions, it is still possible that all z ∼ 2 data are in overall agreement (Blanc et al. 2011; Ciardullo et al. 2012) .
The Schechter function parameters φ ⋆ and L ⋆ are known to be strongly correlated, while assuming different values of α tends to leave the product L ⋆ φ ⋆ unchanged. We show this for our Schechter function fit in Figure  11 . For these reasons, we consider the product L ⋆ φ ⋆ and the luminosity density, which is proportional to L ⋆ φ ⋆ , to be more reliable than the values of individual Schechter parameters. In Figure 12 , we show that a coherent picture emerges by comparing our results to the L ⋆ φ ⋆ values found in the literature. As noted by Blanc et al. (2011) , there is a trend (in agreement with our uncertainty contours) for the z ∼ 2 Schechter function fits with higher L ⋆ values to have lower φ ⋆ values. Thus, the z ∼ 2 Schechter functions -which have L ⋆ values that differ by about an order of magnitude -are found to have consistent L ⋆ φ ⋆ values. The product L ⋆ φ ⋆ increases by a factor of ∼ 1.5 from z ∼ 0.3 to z ∼ 1 followed by an increase by a factor of ∼ 20 from z ∼ 1 to z ∼ 2.
The observed Lyα luminosity density provides an estimate of the total amount of Lyα light emitted by galaxies per unit volume:
where Φ(L) is a Lyα Schechter function. Integrating this expression from 0 to +∞ gives
where Γ is the Gamma function. The main source of uncertainty in this expression comes from the poorly constrained faint end slope α. Taking the extreme values for the z ∼ 2 Schechter functions, α = −1.7 and α = −1.5, we find that Γ changes by a factor of 1.7. Modulo this factor, the evolution of the product L ⋆ φ ⋆ seen in Figure  12 from z ∼ 0.3 to z ∼ 2 results from the change in observed Lyα luminosity density.
To first order, the intrinsic production of Lyα photons in a galaxy is proportional to the SFR (Kennicutt 1998; Schaerer 2003) . Thus, an overall increase in the Lyα luminosity density from z ∼ 0.3 to z ∼ 2 is expected due to the well established increase in the cosmic SFR density. However, observed Lyα luminosities will significantly deviate from intrinsic Lyα luminosities due to resonant scattering of Lyα photons by neutral hydrogen.
To quantify this, we calculate the z ∼ 1 volumetric Lyα escape fraction, f esc (Lyα), and compare its value to other measurements taken at nearby redshifts. The volumetric Lyα escape fraction measures the fraction of Lyα photons that escape from the survey volume. We emphasize that its value will be systematically lower than the Lyα escape fractions derived for individual LAEs. For example, Blanc et al. (2011) find a ∼ 30% median Lyα escape fraction for their z = 1.9 − 3.8 LAE sample but only a ∼ 3% volumetric Lyα escape fraction.
The volumetric escape fraction is defined as the observed Lyα luminosity density divided by the intrinsic Lyα luminosity density,
where the intrinsic Lyα luminosity density is found by taking a measure of the cosmic SFR density and then converting SFR to Lyα luminosity,
The conversion factors come from the assumption of case B recombination (Brocklehurst 1971) and the SFR to Hα Kennicutt (1998) relation. For consistency with Blanc et al. (2011) , we integrate the Lyα LFs down to a 2.66 × 10 41 erg s −1 limit and obtain cosmic SFR density measurements from Bouwens et al. (2010) . Blanc et al. (2011) estimate that the choice of the luminosity integration limit may alter the computed luminosity density by at most 60% (for further discussion of this issue see Hayes et al. 2011) . Bouwens et al. (2010) derive cosmic SFR densities from extinction corrected rest-frame UV LFs. We do not attempt to correct for IGM absorption, which should be negligible for our z ∼ 1 sample.
Both Hayes et al. (2011) and Blanc et al. (2011) have compiled measurements from various Lyα LF studies spanning a redshift range of z = 0.3 − 7.7 to determine the evolution of f esc (Lyα). Both groups fit power laws to these data and find evidence for a rapidly increasing f esc (Lyα), which approaches 100% at high redshifts (z ∼ 9).
We find a z ∼ 1 f esc (Lyα) of 0.7% ± 0.4%. In Figure 5 , we show that the f esc (Lyα) computed from our best fit z ∼ 1 Schechter function is consistent with the f esc (Lyα) value of ∼ 0.9% interpolated from the power law fits of Hayes et al. (2011) and Blanc et al. (2011) . In Figure 5 , we also show f esc (Lyα) = 1.0% ± 0.6% (open circle) computed from our fitted LF limited to regions with deep X-ray data. Hayes et al. (2011) argue that the rising trend in the volumetric Lyα escape fraction with increasing redshift is consistent with expectations due to the general decline of dust content in star-forming galaxies. We have now constrained the f esc (Lyα) from z ∼ 0.3 to z ∼ 2 and find results consistent with this inferred trend.
SUMMARY
We presented a catalog of 135 candidate z ∼ 1 LAEs. We obtained optical spectral data for 90% of our sample. We found that only ∼13% of our sample are either spurious, stars, or strong CIVλ1549 emitters. Combining these optical data with the UV spectra and Xray imaging data, we found that 49% of our Lyα emitters are AGNs. Eliminating AGNs and LAEs with EW r (Lyα)<20Å gives a final sample of 60 star-forming LAEs, which we used to compute the z ∼ 1 Lyα LF and the z ∼ 1 Lyα volumetric escape fraction (f esc (Lyα) = 0.7% ± 0.4%). We note that no improved z ∼ 1 Lyα LFs are possible for the foreseeable future due to the lack of UV telescopes. Our best fit LF implies a significant increase in L ⋆ between z ∼ 0.3 and z ∼ 1 without much change in the luminosity density. This requires a rapid increase in φ ⋆ between z ∼ 1 and z ∼ 2. It is clear that the intrinsic properties of the LAEs must be changing rapidly in the z ∼ 1 − 2 interval, resulting in a rapid increase in the Lyα escape fraction. Our cataloged sources offer the best opportunity to study emitters with luminosities comparable to LAEs found in the early universe. With the optical data in hand, Paper II will compare our sample's physical properties to a UV-selected control sample.
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